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Until recently medical textbooks have implied that cerebral hamorrhage, thrombosis and embolusto quote three common causes of strokecan be differentiated from one another and from other causes by clinical means. However, the most competent and experienced neurologists are sometimes quite unable to make a correct pathological diagnosis on clinical grounds alone. It is unlikely that the average medical man can do better. The fact is that the correct diagnosis can only be guessed at clinically and the two most useful investigations are lumbar puncture and angiography. If blood is present in the lumbar CSF, an angiogram is obligatory with the object of trying to differentiate the three main causes: ruptured aneurysm, intracerebral hiemorrhage and ruptured angioma.
If the CSF is clear we have to think particularly of vascular occlusion, tumour or abscess, and of course a normal CSF does not exclude abscess. In (19) had occlusion in the cervical or thoracic portion of the cerebral arteries. Although Gowers drew attention in 1888 to the importance of occlusion of the cervical portion of the internal carotid artery as a cause of stroke, this was forgotten until after the advent of percutaneous cerebral angiography some sixty years later. Nowadays radiologists search for vascular occlusive lesions peripherally from the aortic arch, so that cerebral angiography has become a good deal more complicated. However, angiography is a relatively crude procedure and only the larger vessels are demonstrable by present-day techniques. This is clearly seen by comparing a normal cerebral angiogram made in life with a cast of the cerebral arteries such as has been made by Dr D H Tompsett, and can be seen in the Museum of the Royal College of Surgeons (Figs 1 &2).
Angiographic Techniques
Carotid angiography: The terminal common carotid artery and the whole of the peripheral arterial tree are best demonstrated by the conventional puncture made as low down in the neck as is practicable. I think this is a fairly safe procedure in the hands of a practised arteriographist. Occasional complications occur but they are not normally related to the location of the puncture itself: thus the blood pressure may drop or the contrast medium may produce temporary cedema of the part of the brain injected. Also, the saline injected throughout the procedure may occasionally have an adverse effect. By and large it is a good safe investigation.
Vertebral angiography: There are many methods for outlining the vertebral tree but I still prefer Lower cervical and thoracic vessels: When one comes to investigate the thoracic and lower cervical vessels, other methods must be employed and many have been devised. Three or four years ago we hoped that the indirect method of venous aortography would be satisfactory, but after trying it on about 100 cases we abandoned it because the contrast effect, was inadequate. The potential advantage was that the method avoided puncturing any artery. A large bolus of contrast was injected into a vein and radiographs were then taken as the contrast passed through the aorta (Bannister & Murray-Leslie 1963) . Now I feel sure that the best method is to introduce a catheter into or adjacent to the aortic arch.
Methods
Femoral catheterization: A catheter is passed up from the femoral artery to the aortic arch. This is a good method as the catheter tip can be directed either to the root of the aorta to outline all the cerebral vessels at injection, or, alternatively, one can be selective and pass the catheter up the innominate artery towards the right common carotid and vertebral, or to the left common carotid from the aorta, or left vertebral via the left subclavian artery. Axillary artery catheterization: This is a good method which has been introduced only in recent years. The vessel is easily palpable and puncturable and only a short length of catheter is necessary to reach the aorta. It may sometimes be necessary to catheterize both axillary arteries to fill all the vessels required.
There is a good anastomotic circulation in the shoulder region so that if the axillary artery is damaged it is probable that the arm is in no danger. The situation is different with regard to the brachial artery, which is commonly punctured in some countries. Severe peripheral ischoemia and even loss of the hand have been reported after brachial puncture. For this reason I have never used it. I also disapprove in principleof the method advocated by some of injecting a bolus of contrast retrogradely up the brachial artery, against the blood flow. Great pressure has to be used and I think it is dangerous. It is unquestionably a far better principle to place the tip of a catheter at the site one wishes to visualize.
Abuses of Cerebral Angiography in Stroke Cases I think the first contraindication is extreme old age. Here the physician in charge of the case must make his own decision. If the patient is moribund angiography is not justified. Extreme hypertension can be regarded as a contraindication, if it is so severe that it precludes any surgery which might be indicated following the investigation. If a slight stroke is suffered and the patient then continues to improve one is justified in waiting and watching.
Simple Investigations
Short of angiography certain simple investigations can help in making the diagnosis or in excluding lesions: (1) X-ray of chest to exclude a malignant neoplasm.
(2) X-ray of skull which will very occasionally give strongly positive information, such as calcification in an aneurysm, angioma or tumour. The pineal may be displaced laterally, thus confirming the presence of a hemisphere mass. This sign is not often positivein only about one in eight supratentorial masses. The chief reasons are that the pineal is either uncalcifled or not calcified enough to be visible in anteroposterior view, and also since it lies relatively low in the brain it is not always shifted laterally.
A good means of confirming the presence of a supratentorial hemisphere mass is by ultrasound. The test is positive in over 90 % of cases and false positives are very rare. Lumbar puncture is helpful. All these examinations can be carried out in a small hospital without special facilities. The big question is: at what hospitals should angiography be carried out and how can we afford to investigate fully such a common disease as stroke? I do not know the answer.
Finally, as an additional illustration of the difficulty of the problem of drawing conclusions from angiographic findings, I quote, by kind permission, from a recent paper by Faris et al. (1963) . ' A group of 43 healthy male prisoners [aged between 40 and 65] were subjected to transbrachial percutaneous arteriography in order to visualize both vertebral and carotid arteries in the neck. Some kind of arterial lesion was demonstrated in 23 men (53 *6%/).
In 10 men (23 2 Y.), more than one artery was affected.
The abnormalities consisted ofatherosclerotic plaques, complete arterial occlusions, arterial kinks, partial obstruction by arthritic spurs, extra-arterial fascial bands, or total absence of a vessel. Atherosclerotic plaques accounted for about half of the lesions demonstrated.
'The percentage of normals was practically identical in the fifth-decade and sixth-decade groups, whereas the percentage of atherosclerotic lesions was actually slightly higher in the younger group. The vessel most commonly involved was the right vertebral artery, then the right carotid, left vertebral, and left carotid. Atherosclerotic lesions were seen more often in the carotid arteries; other types of lesions more often affected the vertebral arteries.
'Comparison of the group of 43 healthy men between 40 and 65 with a group of 68 male patients with cerebrovascular insufficiency in the same age group revealed only slight differences in radiologic abnormalities.
'As a result of this study, we feel great caution should be used in interpreting the clinical significance of radiologically demonstrated arterial occlusive and obstructive lesions in patients with cerebrovascular insufficiency. Furthermore, the need for surgical removal of such arterial lesions must also be carefully determined.' Renal arteriography has been practised since the introduction of the technique of lumbar aortography by Dos Santos in the 1920s. The general use of the procedure, however, did not begin until the 1950s when lumbar aortography became widely practised. In the last eight years other techniques have been developed and there are now three methods available for performing renal angiography. We have used all three methods and we consider that each has its merits and demerits in particular circumstances. There is no question, however, that selective renal angiography provides the best diagnostic results and produces the most perfect X-ray photographs ofthe renal circulation.
Technique
We perform selective renal arteriographyusing the Kifa opaque catheters and the technique described by Odman in 1956. The catheters are preshaped with a curve at their tips so that they can be rotated to enter either renal artery.
In the original technique a separate catheter was used for each side but we soon found that this was quite unnecessary and that a well-shaped catheter could be made to enter either renal artery merely by rotation. The catheter is introduced by means of the Seldinger instrument. In our practice we have simplified this instrument by substituting a simple needle for the needle and outer cannula used by Seldinger.
Other technical improvements which we have found useful are to taper the tip of the catheter. This enables us to use the smaller Seldinger needles and arterial puncture holes, and still insert the relatively large-sized green or red Kifa catheters.
Since we have adopted this procedure we have had no trouble from heematoma formation which was originally an occasional complication of the procedure.
Screening of the catheters into the renal arteries is a relatively simple matter if image intensification facilities are available. The renal arteries usually come off opposite L.1/2 and the catheter is manipulated to point laterally with its
